In the methanol solvate of the title 1:1 cocrystal, C 29 H 28 F 6 N 4 OSÁC 5 H 9 NO 2 ÁCH 4 O, the l-proline molecule exists as a zwitterion. In the crystal, the disubstituted thiourea, lproline and methanol molecules are linked by N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds, forming a two-dimensional array in the ab plane.
Related literature
For background to pre-catalyst molecules for the Michael addition of acetone to trans--nitrostyrene, see: Mandal & Zhao (2008) . For a related structure, see: Muramulla et al. (2009) . For discussion on the definition of a co-crystal, see: Zukerman-Schpector & Tiekink (2008) . For the synthesis, see: Vakulya et al. (2005) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . The absolute structure of the co-crystal, isolated as a methanol solvate, (I), has been determined, Figs 1 and 2, and reveals the chirality at the N4, C10, C21, C23, C24 and C30 atoms of the disubstituted thiourea molecule to be S, R, R, R, S and S, respectively. The L-proline molecule exists as a zwitterion, a conclusion confirmed by the equality of the C35-O2 (1.257 (3) Å) and C35-O3 distances (1.250 (4) Å), and by the pattern of hydrogen bonding interactions involving both ammonium-H atoms. The proline ring conformation is an envelope on atom C(32).
In the crystal structure, molecules are connected into a supramolecular chain along the a axis which, in turn, are connected into layers in the ab plane, Table 1 . Each N-H atom of the disubstituted urea molecule is hydrogen bonded to a carboxylate-O atom. One of the ammonium-H atoms of the proline molecule links a neighbouring molecule by forming an N5-H5a···N4 hydrogen bond with the nitrogen atom of the dabco residue; the H5a atom also forms a weak N-H···O contact with a carboxylate-O3 atom to provide extra stability to the chain. The second ammonium-H forms a N-H···O hydrogen bond with the solvent methanol molecule. As shown in Fig. 3 , the hydrogen bonding scheme described thus far leads to the formation of a supramolecular chain. The pyridine-N3 atoms are directed to the periphery of this chain and these hydrogen bond with the methanol molecule to form links between chains to generate a 2-D array, Fig. 4 .
Compound (I) was prepared from the reaction of quinidine thiourea (30 mg, 0.05 mmol), prepared using a literature procedure (Vakulya et al., 2005) , and L-proline (Sigma Aldrich; 0.05 mmol) in a 1:1 ratio in methanol (2 ml). The vial was left uncorked and kept in a beaker half filled with pentane sealed with parafilm. After 1 day, crystals were isolated.
Refinement
The H atoms were geometrically placed (O-H = 0.84 Å and C-H = 0.95-1.00 Å) and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (O, methyl-C) . In the absence of significant anomalous scattering effects, 1951 Friedel pairs were averaged in the final refinement. The absolute configuration was determined on the basis of the known configuration of L-proline starting material. Fig. 1 . Molecular structure of the disubstituted urea molecule in (I), showing displacement ellipsoids at the 70% probability level. 
sup-2 Figures
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